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Sea-Based Ballistic Missile Defense — 
Background and Issues for Congress 



Summary 

As part of its effort to develop a global ballistic missile defense (BMD) system, 
the Department of Defense (DOD) has modified three Navy cruisers and 15 Navy 
destroyers for BMD operations, and has deployed a large BMD radar — the Sea- 
Based X-Band Radar (SBX) — on a modified floating oil platform. In August 2008 
it was reported that the Navy has decided to increase the number of BMD-capable 
destroyers from 15 to at least 62. The eventual role of sea-based systems in the 
worldwide U.S. BMD architecture has not been determined. The overall issue for 
Congress discussed in this report is: What should be the role of sea-based systems in 
U.S. ballistic missile defense, and are DOD’s programs for sea-based BMD 
capabilities appropriately structured and funded? 

The Aegis BMD system in its current configuration is intended to track ballistic 
missiles of all ranges, including intercontinental ballistic missiles (ICBMs), and to 
intercept shorter-ranged ballistic missiles. The current configuration is not intended 
to intercept ICBMs. Future versions of the Aegis BMD system are to include a faster 
interceptor designed to intercept certain ICBMs. 

The Aegis BMD system has achieved 14 successful exo-atmospheric intercepts 
in 18 attempts. This total includes one successful intercept and one unsuccessful 
intercept by Japanese Aegis ships in two Japanese test flights. The Aegis BMD 
system has also achieved 2 successful endo-atmospheric intercepts in 2 attempts, for 
a combined total of 16 successful exo- and endo-atmospheric intercepts in 20 
attempts. The Aegis BMD system was also temporarily modified and used on 
February 20, 2008, to shoot down an inoperative U.S. surveillance satellite. Japan 
has acquired the Aegis BMD system, and some other allied navies have expressed 
an interest in adding BMD capabilities to their ships. 

For FY2009, the Missile Defense Agency (MDA) requested $1,157.8 million 
in research and development funds for the Aegis BMD program. (The program also 
receives some additional Navy funds.) The FY2009 defense appropriations act 
(Division C of H.R. 2638/P.L. 110-329 of September 30, 2008) increased MDA’s 
funding request by $56 million and transferred some funding for certain sea-based 
missile defense programs to new line items. 

Potential issues for Congress regarding sea-based BMD systems include 
technical risk in the Aegis BMD program, the number of Aegis BMD ships, the role 
of Aegis BMD in European missile defense, the number of SM-3 interceptors 
planned for procurement, the proposal to equip the SM-3 Block IIA missile with a 
Multiple Kill Vehicle (MKV), whether development a far- term sea-based terminal- 
defense BMD capability should be accelerated, the potential role of the Kinetic 
Energy Interceptor (KEI) in sea-based BMD operations, procurement of the planned 
CG(X) cruiser, development and testing of the Aegis BMD system, and potential 
allied sea-based BMD programs. This report will be updated as events warrant. 
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Sea-Based Ballistic Missile Defense — 
Background and Issues for Congress 

Introduction 

As part of its effort to develop a global ballistic missile defense (BMD) system, 
the Department of Defense (DOD) has modified three Navy cruisers and 15 Navy 
destroyers for BMD operations, and has deployed a large BMD radar — the Sea- 
Based X-Band Radar (SBX) — on a modified floating oil platform. In August 2008 
it was reported that the Navy has decided to increase the number of BMD-capable 
destroyers from 15 to at least 62.' The eventual role of sea-based systems in the 
worldwide U.S. BMD architecture has not been determined. 

The overall issue for Congress discussed in this report is: What should be the 
role of sea-based systems in U.S. ballistic missile defense, and are DOD’s programs 
for sea-based BMD capabilities appropriately structured and funded? Decisions that 
Congress reaches on this issue could affect U.S. BMD capabilities and funding 
requirements; the size, capabilities, and operational patterns of the Navy and the 
other services; and the shipbuilding industrial base. 



Background 

Rationale for Sea-Based BMD Systems 

DOD’s overall BMD plan includes ground-based, sea-based, airborne, and 
space-based systems, each of which have potential strengths and limitations. DOD 
believes that a combination of these systems will provide a more capable BMD 
architecture. For a discussion of the potential strengths and limitations of sea-based 
BMD systems, see Appendix A. For a discussion of arms control considerations 
relating to sea-based BMD systems, see Appendix B. 

Aegis BMD Program In General 

The Aegis Ballistic Missile Defense (Aegis BMD) program is DOD’s primary 
sea-based BMD program. 

Aegis BMD Program Office. The Aegis BMD program office is an MDA 
directorate that reports directly to the director of MDA. MDA provides direction, 
funding, and guidance to the Aegis BMD program office and is the acquisition 



1 Otto Kreisher, “BMD Boost,” Seapower, August 2008: 12-14. 
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executive for the program. To execute the program, the Aegis BMD program office 
was established as a Naval Sea Systems Command (NAVSEA) field activity. 
NAVSEA provides administrative support (e.g., contracting, comptroller, and 
security) to the Aegis BMD program office. 

Aegis Ships. The Aegis BMD program builds on the capabilities of the 
Navy’s Aegis ship combat system, which was originally developed for defending 
ships against aircraft, anti-ship cruise missiles (ASCMs), surface threats, and 
subsurface threats. 2 The Aegis system was first deployed by the Navy in 1983, and 
has been updated several times since. The part of the Aegis combat system for 
countering aircraft and ASCMs is the called the Aegis Weapon System. Key 
components of the Aegis Weapon System relevant to this discussion include the 
following: 

• the SPY-1 radar — a powerful, phased- array, multifunction radar 
that is designed to detect and track multiple targets in flight, and to 
provide midcourse guidance to interceptor missiles; 

• a suite of computers running the Aegis fire control and battle- 
management computer program; and 

• the Standard Missile (SM) — the Navy’s longer-ranged surface-to- 
air missile (SAM), so called because it was first developed many 
years ago as a common, or standard, replacement for a variety of 
older Navy SAMs. 3 

The version of the Standard Missile currently used for air-defense operations is 
called the SM-2 Block IV, meaning the fourth upgrade to the second major version 
of the Standard Missile. The Navy is developing a new version of the Standard 
Missile for future air-defense operations called the SM-6 Extended Range Active 
Missile (SM-6 ERAM). 

U.S. Navy ships equipped with the Aegis system include Ticonderoga (CG-47) 
class cruisers and Arleigh Burke (DDG-51) class destroyers. A total of 27 CG-47s 
were procured for the Navy between FY1978 and FY 1988; the ships entered service 
between 1983 and 1994. The first five, which were built to an earlier technical 
standard, were judged by the Navy to be too expensive to modernize and were 
removed from service in 2004-2005. The Navy currently plans to modernize the 
remaining 22 ships and keep them in service to age 35. 

A total of 62 DDG-51s were procured for the Navy between FY1985 and 
FY2005; the first entered service in 1991 and the 62 nd is scheduled to enter service 



2 The Aegis system is named after the mythological shield carried by Zeus. 

3 For more on the Aegis system and its principal components as originally deployed, see 
CRS Report 84-180 F, The Aegis Anti-Air Warfare System: Its Principal Components, Its 
Installation on the CG-47 and DDG-51 Class Ships, and its Effectiveness, by Ronald 
O’Rourke. (October 24, 1984) This report is out of print and is available directly from the 
author. 
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in 20 1 1 . The Navy currently plans to modernize these ships and keep them in service 
to age 35 or 40. 4 

Between 2011, when the 62 nd DDG-51 is to enter service, and 2021, when the 
first of the 22 remaining CG-47s reaches age 35, the Navy plans to maintain a force 
of 84 Aegis ships — 22 cruisers and 62 destroyers. 

The Navy has recently begun a program for modernizing the 22 CG-47s and 62 
DDG-51s that is intended to ensure that the ships can operate cost-effectively 
throughout their entire 35-year expected service lives. 5 

Sales of the Aegis system to allied countries began in the late 1980s. Allied 
countries that now operate, are building, or are planning to build Aegis-equipped 
ships include Japan (the first foreign buyer, with 6 destroyers in service), South 
Korea (3 destroyers under construction or planned), Australia (3 destroyers planned), 
Spain (4 frigates in service, 1 under construction, and possibly 1 more planned), and 
Norway (2 frigates in service and 3 more under construction or planned). 6 The 
Norwegian frigates are somewhat smaller than the other Aegis ships, and 
consequently carry a reduced-size version of the Aegis system that includes a smaller, 
less-powerful version of the SPY-1 radar. 

Aegis Midcourse and Sea-Based Terminal Programs. The Aegis 
BMD program includes the Aegis BMD midcourse program and the Aegis BMD sea- 
based terminal program. Each of these is discussed below. 

Aegis BMD Midcourse Program 

Program Origin. The Aegis BMD midcourse program was created by the 
Missile Defense Agency (MDA) in 2002. Earlier names for the program include the 
Sea-Based Midcourse program, the Navy Theater Wide Defense program, and the 
Sea-Based Upper Tier program. The program is the successor to earlier sea-based 
BMD development efforts dating back to the early 1990s. 7 



4 For more on the Navy’s plan for modernizing the Aegis cruisers and destroyers, see CRS 
Report RS22595, Navy Aegis Cruiser and Destroyer Modernization: Background and Issues 
for Congress , by Ronald O’Rourke. 

5 For additional information on this effort, see CRS Report RS22595, Navy Aegis Cruiser 
and Destroyer Modernization: Background and Issues for Congress , by Ronald O’Rourke. 

6 Source: Jane 's Fighting Ships 2007-2008. 

1 The Aegis BMD program is the successor to the Aegis LEAP Intercept (ALI) Flight 
Demonstration Project (FDP), which in turn was preceded by the Terrier Lightweight 
Exo-Atmospheric Projectile (LEAP) Project, an effort that began in the early 1990s. Terrier 
is an older Navy SAM replaced in fleet use by the Standard Missile. Although succeeded 
by the Standard Missile in fleet use, the Navy continued to use the Terrier missile for 
development and testing. 

As mentioned in an earlier footnote (see section on arms control considerations), the ABM 
Treaty, which was in force until 2002, prohibited sea-based defenses against strategic (i.e., 

(continued...) 




